Despite public health concerns and the extensively documented health benefits of physical activity (PA), a large proportion of Chilean children do not meet the PA recommendations ([@bib0005]). Since most children spend a majority of their waking hours at school, this environment is appropriate for the implementation of preventive interventions, particularly those that include activities promoting PA ([@bib0100]). With the absence of opportunities for PA during the school day, before-school programs have become a popular option to help children increase their PA levels ([@bib0150]). Although several recent studies support a positive effect of before school-based PA on health ([@bib0160]) and children\'s classroom behavior ([@bib0145]), less literature has evaluated the social−behavioral outcomes of these programs ([@bib0160]).

Bullying has been recognized as an important and pervasive problem among children internationally ([@bib0075]). Bullying victimization is present in different settings, including the home, workplace, community settings, through the use of electronic devices (i.e., instant messaging, websites, chat room) ([@bib0130]), and mainly in schools ([@bib0070], [@bib0080]). Recent literature continues to confirm that many bullying victims experience serious mental and physical health problems ([@bib0155]). Some of the recognized risk factors that contribute to bullying victimization are: being seen as different or weak (e.g., being obese or disabled), being depressed, anxious, having low self-esteem or not socializing. However, much less attention has been given to the relationship between health-promoting behaviors such as PA with bullying. At present, only few cross-sectional studies have explicitly examined PA as a risk factor of bullying victimization, and findings from these studies have been mixed ([@bib0025], [@bib0065], [@bib0110], [@bib0120], [@bib0125]). It is also important to note that the majority of previous studies were conducted in high-income countries and less is known about these relationships in low and middle-income nations. Other studies from high-income countries such as in USA ([@bib0025]; [@bib1090]; [@bib0120]) have found that accumulating the recommended level of PA was associated with lower odds of being bullied. [@bib0060] reported that self-reported physical inactivity is related with higher odds ratio for exposure to bullying victimization among Danish adolescents. However, according to these authors and others the prevalence of bullying victimization is higher in more disadvantaged areas and among lower social classes ([@bib0030]).

Despite this evidence and the potential of PA related to bullying victimization, the effects of a before-school PA program on bullying victimization remains unknown. As far as we know, the present randomized controlled trial is the first study to test the effect of a PA program to reduce bullying victimization. In this regard, a previous study using play-based structured recess environment provided positive reductions in bullying victimization and improvements on school climate environment ([@bib0015]). On the basis of the cumulative results of the above-mentioned studies, it is reasonable to expect that providing high-quality PA opportunities could reduce bullying victimization. We hypothesized that participating in an 8-week before-school PA program, based on recreational and cooperatives activities, will result on self-reported bullying victimization reduction among vulnerable Chilean children. Therefore, the aim of the study was to test the effectiveness of an 8-week before-school physical activity program to reduce bullying victimization among a group of socially disadvantaged children.

Method {#sec0005}
======

Participants {#sec0010}
------------

The Active-Start study was a non-blinded randomized controlled trial (NCT03893149), conducted with children from three public schools classified as high vulnerable and located in a deprived area of Santiago (Chile). All students in fourth grade (aged 8--10 years) within participating schools were eligible for participation. A total of 198 children from the 5 classes participating in the study were invited to take part in the Active-Start program. Out of the 198 children, only 170 (85.8%) agreed to the informed consent and were included in the study. From these, 146 had valid data for all measurements (baseline and at the end of the intervention) and were included in the analysis (intervention group, *n*= 88, 41.2% girls, *mean*=10.12±0.79 years; and control group, *n*= 58, 50.9% girls, *mean*= 9.97±0.51 years). Exclusion criteria included (1) children with some physical pathology or medical contraindication to perform physical exercise or (2) diagnosed with learning disabilities or mental disorders. Both the intervention and control group continued to receive their standard physical education lessons (2 h/week).

Procedure {#sec0015}
---------

Out of the 21 schools that were potentially available for participation in the study, four schools showed interest and were further informed about the study. Although the rest of the schools showed interest, time constraints or other logistic issues precluded them from participating in the study. Finally, only three schools accepted to participate in the program. There were five fourth-grade classes in total. Three of them were allocated to the intervention group and the two remaining were allocated to the control group. These groups were randomly selected on the basis of a computer-generated random number list. The randomization and intervention occurred at class level because of feasibility reasons.

The study protocol was approved by the University of Santiago Ethics Committee (Code number: 938) and conformed to the principles of the Declaration of Helsinki. Parents were asked to give their written informed consent before children enrolment in the study. The parents or children could revoke this consent and withdraw from the study at any stage.

Intervention {#sec0020}
------------

The Active-Start intervention. Students participated in the Active-Start program during the spring semester of 2018. The intervention was delivered 5 times per week before starting the first school-class (8:00--8:30 a.m.). The program lasted for 8 weeks. Each session was previously planned and described in a manual dedicated to the study. These sessions were designed by the research team and delivered by a graduate in Sport Sciences who was not directly involved in the research study and was previously trained on how to deliver the intervention so that it was standardized across the classes allocated to the intervention group. The intervention program included sports games adapted to the age of the participants, playground games, dance and other recreational and cooperatives activities. The intensity of the main part of the sessions was moderate-to-vigorous according to a previous study ([@bib0045]) and this intensity was confirmed by accelerometry. Also, different activities favoring social interactions were performed to facilitate the interactions between the participants at the end of the sessions (cold-down). Each class allocated to the intervention group was exposed to approximately 39 Active-Start sessions.

Instruments and measures {#sec0025}
------------------------

Recruitment occurred in August 2018, with baseline and follow-up measures collected in September and December 2018, respectively. Trained researchers measured the variables and outcomes of the study under standardized conditions. All data were collected at the same time in the morning, between 8:00 a.m. and 11:00 a.m.

Bullying victimization. To assess bullying victimization, this study used a scale extracted from the Single School Well-being Questionnaire-CUBE (in Spanish, Cuestionario Único de Bienestar Escolar---CUBE) (Ministerio de Educación del Perú-- [@bib0090])*.* This scale has 10 items that explore the reason for experiencing bullying, however we excluded the cyberbullying questions (two items) due to the age of the children. Children were asked how often they had been bullied at school in the past seven days for a variety of bullying types including physical bullying; verbal bullying; and social exclusion bullying. Each bullying type was assessed using a 4-point Likert scale: *none*, *only once*, *twice to 4 times*, and *5 or more times*. We used the cut-off point of "twice to 4 times" or more to code a student as bullied in each particular category of bullying. The scale presents a Cronbach\'s alpha of .81.

Weight status. Body weight was measured to the nearest 0.1 kg using a portable electronic scale (Seca 769, Hamburg, Germany), and height was measured to the nearest 0.1 cm using a portable stadiometer (Seca 220, Hamburg, Germany). Weight status was classified using the International Obesity Task Force age-specific and sex-specific thresholds ([@bib0020]).

Biological maturation. Peak height velocity (PHV) is a common indicator of maturity in children and adolescents ([@bib0085]). Anthropometric variables (weight, height and seated height) were used to obtain PHV according to Moore\'s equations ([@bib0095]). Years from PHV were calculated by subtracting the age of PHV from the chronological age. The difference in years was defined as a value of maturity offset.

Physical activity. Moderate-to-vigorous PA (MVPA) was assessed using a GENEActiv (ActivInsights Ltd, Kimbolton, UK) tri-axial accelerometer previous to the program intervention. The GENEActiv was attached to a polyurethane strap, and worn at the wrist, like a watch. Data were collected at a rate of 85.7 Hz. Children were informed about the monitor placement and were asked to wear the monitors on their non-dominant wrist, continuously for a period of seven days (two weekend days) ([@bib0135]). Non-wear time was assessed over 60 minutes windows, using moving increments of 15 minutes. Data were downloaded using GENEActiv software version 1.4 and analyzed using the GGIR software package for R (cran.r-project.org). Children who achieved on average of ≥60 minutes of MVPA per day were categorized as active.

Data analysis {#sec0030}
-------------

Conventional summary statistics were used to describe participants in the study on key variables and demographics characteristics. First, we tested associations between bullying victimization, age, sex, weight status, PHV and MVPA at baseline by computing zero-order correlations using Pearson correlations. Intervention effects were estimated using logistic regression models and are presented as odds ratios (OR) with 95% CIs, with adjustment for baseline bullying victimization and MVPA, and with age, sex, weight status, PHV, and school as covariates. Data analyses were performed using the Statistical Package for Social Sciences (Version 23.0) software. Statistical significance was set at *p* \< .05.

Results {#sec0035}
=======

The descriptive baseline characteristics of the study sample are reported in [Table 1](#tbl0005){ref-type="table"}. The compliance with the intervention program was 83.5%. No statistically significant differences were found between the intervention and control group for any baseline characteristic.Table 1Characteristics of the study sample.Table 1Intervention group\
*n*= 88Control group\
*n*= 58Age (years)10.12 ± 0.799.97 ± 0.51Girls (%)41.250.9Foreign (%)36.439.3Body mass index (kg/m^2^)20.44 ± 3.3720.98 ± 4.98Overweight/Obese (%)49.052.7Peak height velocity-2.10 ± 1.26-2.18 ± 1.43Moderate-to-vigorous physical activity (min/day)74.02 ± 33.1275.77 ± 26.29Active\* (%)58.561.2[^1]

As presented in [Table 2](#tbl0010){ref-type="table"}, there were positive zero-order correlations between physical and verbal bullying with weight status. Also, there were negative correlations between physical and verbal bullying with PHV, and sex only in physical bullying.Table 2Correlations between physical, verbal, social exclusion bullying, age, sex, peak height velocity, weight status and MVPA at baseline.Table 2PhysicalVerbalSocial exclusionPhysical-Verbal.56\*\*-Social exclusion.44\*\*-Age.00.04.00Sex-.21\*-.10.05Peak height velocity-.21\*-.11\*.12Weight status.15\*.11\*.10MVPA-.23-.10-.10[^2]

[Table 3](#tbl0015){ref-type="table"} shows the intervention effects on bullying victimization categories. There was a statistically significant reduction in the probability of suffering physical bullying (OR= 0.18, 95% CI, 0.04 to 0.82; *p*= .027) and verbal bullying (OR=0.13, 95% CI, 0.02 to 0.97; *p*= .046) after the 8-week program.Table 3Changes in bullying prevalence from baseline to 8 week' follow-up among intervention versus control children.Table 3BaselineAfter interventionEffect estimateIntervention groupControl groupIntervention groupControl groupAdjusted analysis%%%%OR95% CI*p*Physical30.928.86.827.60.180.04 to 0.82.027Verbal29.324.55.719.00.130.02 to 0.97.046Social exclusion17.211.511.28.60.740.08 to 6.66.785

Discussion {#sec0040}
==========

An 8-week before-school PA program resulted in physical and verbal bullying victimization reductions among children participating in the Active-Start trial. Additionally, teachers' feedback indicated that violent behavior among children was reduced during the program, which can be considered as additional benefits of the program. The present study, due to its design, setting, and population, may be replicated in other elementary schools with limited budget, which can positively impact on students' behavior.

Engaging in 60 minutes or more per day of MVPA is commonly recommended for better health and quality of life among children and adolescents ([@bib0115]). Previous cross-sectional studies reveal that not meeting these PA guidelines lead to a significant risk effect for bullying victimization among children and adolescents ([@bib0025], [@bib0060]). As far as we know, few studies have analyzed the protection role of structured PA on bullying victimization. For example, [@bib0050] found that students reporting lesser amounts of bullying victimization had, on average, ran/walked more miles compared to their peers who reported greater odds of bullying victimization. Similarly, an US national school-based program, the Playworks study, which introduces social emotional learning activities into play-based structured recess environment, had documented positive reductions in bullying victimization and improvements on school climate environment ([@bib0015]). In this regard, recently another three days per week before-school PA program resulted on improvements of children well-being and peer relationship outcomes ([@bib0160]).

The structure PA programs during school appear to develop social skills and strategies such as sharing, problem solving and conflict resolution ([@bib0105]), potentially fostering a good school climate and reducing bullying victimization. Peers in general also play a key role in bullying victimization. [@bib0035] reported that PA has shown to be related with peer norms, friendship quality, acceptance, and peer crowd affiliation. Therefore, these aspects could influence the children who are witnessing the bullying situation to support the victim. As suggested by [@bib0140], exposure to bullying is not only an individual problem, but also reflects the social climate in the school.

Our physical activities were not limited to improve fitness or skills, but also knowledge, following rules, fair play, respect, tactics, body and social awareness, personal interaction linked to social effort, conflict resolution skills and cooperative (team) gaming, which may partially explain bullying victimization reductions among children in the intervention arm of the study. Our findings indicate the importance to ensure that all children receive positive PA in the school environment (Gråstén & Yli-Piipari, 2019). Additionally, improving of motor skills ([@bib0010]), physical fitness ([@bib0040]), and self-confidence to engage in PA during the school day (e. g., during the recess) among children in the intervention group can also influence the observed results.

Our study has several limitations. First, recruitment of schools was limited (i.e., 3 out of 18 schools volunteered to be part of this study) and therefore sample size may limit our ability to reject the null hypothesis. Second, the present study took place in disadvantaged communities and with fourth grade children, and therefore results are not generalizable to other subgroups of populations. However, the relatively low cost and simplicity of the Active-Start intervention may allow for an easy adaptation and implementation of the program in other schools environments.

Conclusions {#sec0045}
===========

Participation in an 8-week before-school PA intervention implemented in schools located in a disadvantaged district in Santiago (Chile) resulted in lower levels of bullying victimization among study participants. The Active-Start program may be a feasible and potentially scalable intervention option to improve the climate and pro-sociality environment at schools.
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[^1]: *Note.* Results are shown as mean ± *SD*. \* ≥60 minutes of moderate-to-vigorous physical activity per day of average.

[^2]: Note. \* p \< .05; \*\* p \< .001.
